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The embodiments of the inventnion in whcih an exclusive property or privilege is 
claimed are defined as follows: 

1. A method to stimulate the immune system of fish that comprises administering to 
the fish a . beta . -1, 3-glucan having a . beta . -1 , 3-linked main chain with 

.beta . -1, 6-linked single glucose side chains. 

2. A method as claimed in claim 1 in which the fish is a species belonging to the 
family salmonidae. 

3. A method as claimed in claim 1 in which the glucan is scleroglucan (SG) . 

4. A method as claimed in claim 1 in which the glucan is schizophyllan (SPG). 

5. A composition to enhance the efficacy of a fish vaccine comprising an antigen 
source and a . beta . -1, 3-glucan having a . beta . -1, 3-linked main chain with 
.beta. -1, 6-linked single glucose side chains with an antigen 

source/ .beta . -1, 3-glucan weight ratio of from 0.015 to 0.15. 

6. A composition as claimed in claim 5 in which the antigen source is a vaccine. 

7. A composition as claimed in claim 5 in which the glucan is selected from the 
group consisting of schizophyllan (SPG) and scleroglucan (SG) . 

8. An agent to administer to a fish to stimulate the immune system of the fish, 
comprising an effective amount of .beta . -1, 3-glucan having a . beta . -1, 3-linked main 
chain with .beta . -1, 6-linked single glucose side chains and fish food as a carrier 
to enable administration to the fish by mouth. 
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We claim: 

1. A method to enhance the efficacy of a fish vaccine that comprises administering 
to a fish treated with the vaccine a . beta . -1, 3-glucan having a . beta . -1 , 3-linked 
main chain with . beta . -1 , 6-linked single glucose side chains. 

2. A method as claimed in claim 1 in which the vaccine is one effective against 
Aeromonas salmonicida. 

3. A method as claimed in claim 1 in which the fish is a species belonging to the 
family salmonidae. 

4. A method as claimed in claim 1 in which the glucan is scleroglucan . 

5. A method as claimed in claim 1 in which the glucan is schizophyllan (SPG) . 

6. A method as claimed in claim 5 in which the schizophyllan is used in the form of 
an unpurified extract. 

7. A method as claimed in claim 6 in which the extract is native schizophyllan in a 
culture broth containing pulverized mycelia. 

8. A method as claimed in claim 1 in which the . beta . -1, 3-glucan is administered 
orally. 

9. A method as claimed in claim 1 in which the dose of . beta . -1 , 3-glucan is in the 
range 15 to 20 mg per kilogram body weight. 
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Continuation of Ser. No. US 1986-910484, filed on 23 
Sep 1986, now abandoned 



NUMBER 



DATE 



JP 1985-227977 19851011 
JP 1985-255979 19851115 
Utility 
Penland, R. B. 

Jeffers, Albert L.; Hoffman, John F. ; Steward, Lawrence 
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3 Drawing Page(s) 
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Lactose-rich animal feed formulations and method of 
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Austin, Paul R., Wilmington, DE, United States 
Zikakis, John P., Townsend, DE, United States 
Brine, Charles J., Skillman, NJ, United States 
University of Delaware, Newark, DE, United States (U.S. 
corporation) 
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US 4320150 19820316 
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Continuation-in-part of Ser. No. 
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Corbin, Arthur L. 
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Process for preparation of seasonings derived from 
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Kurihara, Shinji, 7-8, 3-CHOME, Nishicho, Fukuyama, 
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=> rd 11 

RD IS NOT A RECOGNIZED COMMAND 

The previous command name entered was not recognized by the system. 
For a list of commands available to you in the current file, enter 
"HELP COMMANDS" at an arrow prompt (=>) . 

=> s gram negative bacteria? and fish? 

L7 1919 GRAM NEGATIVE BACTERIA? AND FISH? 

=> 11 and 17 

LI IS NOT A RECOGNIZED COMMAND 

The previous command name entered was not recognized by the system. 
For a list of commands available to you in the current file, enter 
"HELP COMMANDS" at an arrow prompt (=>) . 

=> s 11 and 17 



Examples : 



DELETE SAVED/Q 

DELETE SAVED/ A 

DELETE SAVED/L 

DELETE SAVED 



DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 



SAVED/S 

SAVED/B 

CLUSTER 

FORMAT 

FIELD 

SELECT 

HISTORY 



delete all saved queries 
delete all saved answer sets 
delete all saved L-number lists 
delete all saved queries, answer sets, 
and L-number lists 
delete all SDI requests 
delete all batch requests 
delete all user-defined clusters 
delete all user-defined display formats 
delete all user-defined search fields 
delete all E-numbers 

delete all L-numbers and restart the 
session at LI 



To delete an entire multifile SDI request, enter DELETE and 
the name of the request. To delete a component from the 
multifile SDI, enter DELETE and the name of the component. 

=> d 110 ibibi 1-44 

! IBIBI f IS NOT A VALID FORMAT 

In a multifile environment, a format can only be used if it is valid 
in at least one of the files. Refer to file specific help messages 
or the STNGUIDE file for information on formats available in 
individual files. 

REENTER DISPLAY FORMAT FOR ALL FILES ( FILEDEFAULT ) : end 
=> d 110 ibib 1-44 
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LEGAL REPRESENTATIVE: 

NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



GB 1987-513 19870109 
Utility 

Griffin, Ronald W. 
White, Everett 
Richardson, Peter C 
Robert K. 
6 
1 

600 



Lumb, J. Trevor; Blackwood, 
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ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



PATENT ASSIGNEE (S) 



89: 32297 USPATFULL 
Antibiotic A80438 

Hamill, Robert L., Greenwood, IN, United States 
Nakatsukasa, Walter M., Indianapolis, IN, United States 
Yao, Raymond C, Carmel, IN, United States 
Eli Lilly and Company, Indianapolis, IN, United States 
(U.S. corporation) 



NUMBER 



DATE 



PATENT INFORMATION: 
APPLICATION INFO. : 
DOCUMENT TYPE: 
PRIMARY EXAMINER: 
ASSISTANT EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



US 4824863 19890425 
US 1985-738320 19850528 
Utility 

Brown, Johnnie R. 
Peselev, Elli 
Harrison, Nancy J.; 
31 

1,25 

2 Drawing Figure (s) 
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16) 



Whitaker, Leroy 



2 Drawing Page(s) 
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ACCESSION NUMBER: 88:32721 USPATFULL 

TITLE: Polycyclic ether antibiotic 



INVENTOR (S) 



PATENT ASSIGNEE ( S ) 



PATENT INFORMATION: 
APPLICATION INFO. : 



Cullen, Walter P., East Lyme, CT, United States 
Maecia, Hiroshi, Aichi, Japan 
Ruddock, John C, Canterbury, England 
Tone, Junsuke, Chita, Japan 

Pfizer Inc., New York, NY, United States (U.S. 
corporation) 



NUMBER 



US 4746650 

US 1985-747613 



DATE 



19880524 
19850621 



!6) 



NUMBER 



PRIORITY INFORMATION: 
DOCUMENT TYPE: 
PRIMARY EXAMINER: 
ASSISTANT EXAMINER: 
LEGAL REPRESENTATIVE: 

NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 



GB 1984-17785 
Utility 
Brown, J. R. 
Peselev, Elli 
Richardson, Peter C 
Trevor 
6 

1,5 

782 



DATE 
19840712 

Akers, Lawrence C; Lumb, J. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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TITLE: 

INVENTOR (S) : 

PATENT ASSIGNEE (S) : 



PATENT INFORMATION: 
APPLICATION INFO. : 
DISCLAIMER DATE: 
RELATED APPLN . INFO. 



DOCUMENT TYPE: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 



US PAT FULL 

86:34246 USPATFULL 

Animal feed compositions containing the antibiotic 
X-537A 

Berger, Julius, Passaic, NJ, United States 

Hoffmann-La Roche Inc., Nutley, NJ, United States (U.S. 

corporation) 



NUMBER 



DATE 



US 4594354 19860610 

US 1981-307040 19810930 (6) 

19900306 

Continuation of Ser. No. US 1978-960998, filed on 15 
Nov 1978, now abandoned which is a continuation of Ser. 
No. US 1977-759223, filed on 13 Jan 1977, now abandoned 
which is a continuation of Ser. No. US 1975-616540, 
filed on 27 Sep 1975, now abandoned 
Utility 

Waddell, Frederick E. 

Saxe, Jon S.; Gould, George M. ; Epstein, William H. 

16 

1 

667 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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ACCESSION NUMBER: 
TITLE: 



INVENTOR (S) : 



PATENT ASSIGNEE (S) 



USPATFULL 

85:70907 USPATFULL 

7-Amino-l-cyclopropyl-6, 8-dif luoro-1 , 4-dihydro-4-oxo- 
quinoline-3-carboxylic acids and antibacterial agents 
containing these compounds 

Grohe, Klaus, Odenthal, Germany, Federal Republic of 
Petersen, Uwe, Leverkusen, Germany, Federal Republic of 
Zeiler, Hans- Joachim, Velbert, Germany, Federal 
Republic of 

Metzger, Karl G., Wuppertal, Germany, Federal Republic 
of 

Bayer Aktiengesellschaf t , Leverkusen, Germany, Federal 
Republic of (non-U. S. corporation) 



NUMBER 



DATE 



PATENT INFORMATION: 
APPLICATION INFO. : 



US 4556658 

US 1984-603480 



19851203 
19840424 



16) 



NUMBER 



DATE 



PRIORITY INFORMATION: 
DOCUMENT TYPE: 
PRIMARY EXAMINER: 
ASSISTANT EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



DE 1983-3318145 19830518 
Utility 

Hollrah, Glennon H. 
Turnipseed, James H. 
Sprung Horn Kramer & Woods 
17 

1, 15 
946 
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TITLE: 

INVENTOR (S) : 



PATENT ASSIGNEE (S) 



PATENT INFORMATION: 
APPLICATION INFO. : 
RELATED APPLN. INFO. 



85:4 6087 US PAT FULL 
Polycyclic ether antibiotic 

Celmer, Walter D., New London, CT, United States 
Cullen, Walter P., East Lyme, CT, United States 
Shibakawa, Riichiro, Handa, Japan 
Tone, Junsuke, Chita, Japan 

Pfizer Inc., New York, NY, United States (U.S. 
corporation) 



NUMBER 



DATE 



DOCUMENT TYPE: 
PRIMARY EXAMINER: 
ASSISTANT EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 
CAS INDEXING IS AVAILABLE FOR THIS PATENT . 



US 4533553 19850806 
US 1983-549912 19831109 
Division of Ser. No. US 
1982, now patented, Pat 
division of Ser. No. US 
1981, now patented, Pat 
Utility 
Chan, Nicky 
Faraci, C . Joseph 
Connolly and Hutz 
3 
1 

2 Drawing Figure (s) 
734 



(6) 

1982-401234, filed on 23 Jul 

No. US 4431801 which is a 
1981-285264, filed on 20 Jul 
No. US 4361649 



2 Drawing Page(s) 
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ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



PATENT ASSIGNEE (S): 



US PAT FULL 

84:9004 US PAT FULL 
Polycyclic ether antibiotic 

Celmer, Walter D., New London, CT, United States 
Cullen, Walter P., East Lyme, CT, United States 
Shibakawa, Riichiro, Handa, Japan 
Tone, Junsuke, Chita, Japan 

Pfizer Inc., New York, NY, United States (U.S. 
corporation) 



PATENT INFORMATION: 
APPLICATION INFO. : 
RELATED APPLN. INFO. 

DOCUMENT TYPE: 
PRIMARY EXAMINER : 



NUMBER 



DATE 



(6) 



US 4431801 19840214 
US 1982-401234 19820723 
Division of Ser. No. US 1981-285264, filed on 20 Jul 
1981, now patented, Pat. No. US 4361649 
Utility 

Torrence, Dolph H. 



ASSISTANT EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 



Faroci, Ciro Joseph 
Connolly and Hutz 
3 
1 

2 Drawing Figure (s); 2 Drawing Page(s) 
729 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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ACCESSION NUMBER: 
TITLE: 



INVENTOR (S) 



PATENT ASSIGNEE (S) : 



PATENT INFORMATION: 
APPLICATION INFO. : 
RELATED APPLN. INFO. 



US PAT FULL 

83:51972 USPATFULL 

Antibiotic preparations having increased effectiveness, 
processes for their manufacture and method for 
increasing the antibiotic action of antibiotics 
Tarcsay, Lajos, Grenzach-Wyhlen, Germany, Federal 
Republic of 

Baschang, Gerhard, Bettingen, Switzerland 

Hartmann, Albert, Grenzach, Germany, Federal Republic 

of 

Stanek, Jaroslav, Birsfelden, Switzerland 
Ciba-Geigy Corporation, Ardsley, NY, United States 
(U.S. corporation) 



NUMBER 



DATE 



US 4414204 19831108 

US 1981-226966 19810121 (6) 

Continuation-in-part of Ser. No. US 1980-172035, filed 
on 24 Jul 1980, now abandoned 



PRIORITY INFORMATION: 
DOCUMENT TYPE: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 



NUMBER 



DATE 



CH 1979-6893 
Utility 

Hazel, Blondel 
Feit, Irving N. 
29 
1 

1201 



19790725 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



PATENT ASSIGNEE (S) 



83:7027 USPATFULL 
Quinoxaline-2-yl ethenyl ketones 
Benko, Pal, Budapest, Hungary 
Bozsing, Daniel, Budapest, Hungary 
Gundel, Janos, Budapest, Hungary 
Magyar, Karoly, Budapest, Hungary 
Egyt Gyogyszervegyeszeti Gyar, Budapest, Hungary 
(non-U. S. corporation) 



PATENT INFORMATION: 
APPLICATION INFO. : 



NUMBER 



US 4373101 ' 
US 1981-269721 



DATE 



19830208 
19810602 



(6) 



NUMBER 



PRIORITY INFORMATION: 
DOCUMENT TYPE: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 



HU 1980-1385 
Utility 

Killos, Paul J. 
Ross, Karl F. 
8 
1 

364 



DATE 
19800603 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



PATENT ASSIGNEE (S) 



82:58025 USPATFULL 
Polycyclic ether antibiotic 

Celmer, Walter D., New London, CT, United States 
Cullen, Walter P., East Lyme, CT, United States 
Shibakawa, Riichiro, Handa, Japan 
Tone, Junsuke, Chita, Japan 

Pfizer Inc., Groton, CT, United States (U.S. 
corporation) 



NUMBER 



DATE 



M. 



PATENT INFORMATION: US 4361649 19821130 

APPLICATION INFO. : US 1981-285264 19810720 

DOCUMENT TYPE: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



US 4361649 
US 1981-285264 
Utility 

Kepplinger, Esther 
Connolly and Hutz 
3 
1 

2 Drawing Figure (s) ; 
710 



(6) 



2 Drawing Page(s) 
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ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



PATENT ASSIGNEE (S) 



USPATFULL 

81:968 USPATFULL 

Growth increasing agents 

Ishihara, Eisuke, Miyanonishi, Japan 

Yonehara, Hiroshi, Tokyo, Japan 

Akasaki, Katsuyuki, Shimizu, Japan 

Minowa, Masao, Shizuoka, Japan 

Kobayashi, Katsumi, Shizuoka, Japan 

Kumiai Chemical Industry Co., Ltd., Tokyo, Japan 

(non-U. S. corporation) 



NUMBER 



DATE 



PATENT INFORMATION: 
APPLICATION INFO. : 
RELATED APPLN. INFO. 



US 4243661 19810106 

US 1979-32253 19790423 (6) 

Continuation of Ser. No. US 1977-830773, filed on 6 Sep 
1977, now abandoned which is a continuation of Ser. No. 
US 1976-736523, filed on 28 Oct 1976, now abandoned 
which is a continuation of Ser. No. US 1976-681198, 
filed on 28 Apr 1976, now abandoned 



NUMBER 



DATE 



PRIORITY INFORMATION: 
DOCUMENT TYPE: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



JP 1975-128910 19751028 
Utility 

Waddell, Frederick E. 
Stevens, Davis, Miller & Mosher 
6 

1,6 

2 Drawing Figure (s); 1 Drawing Page(s) 
571 
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ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



USPATFULL 

80:52655 USPATFULL 
Method for preparing multhiomycin 
Ishihara, Eisuke, Miyanonishi, Japan 
Yonehara, Hiroshi, Tokyo, Japan 
Akasaki, Katsuyuki, Shimizu, Japan 



PATENT ASSIGNEE (S) 



Minowa, Masao, Shizuoka, Japan 
Kobayashi, Katsumi, Shizuoka, Japan 
Kumiai Chemical Industry Co., Ltd., Tokyo, Japan 
(non-U. S . corporation) 



PATENT INFORMATION : 
APPLICATION INFO. : 
RELATED APPLN. INFO. 



NUMBER 



DATE 



US 4229535 19801021 

US 1978-892917 19780403 (5) 

Continuation of Ser. No. US 1976-681198, filed on 21 
Apr 1976, now abandoned 



NUMBER 



DATE 



PRIORITY INFORMATION: 
DOCUMENT TYPE: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



JP 1975-128910 19751028 
Utility 

Warden, Robert J. 
Stevens, Davis, Miller & Mosher 
5 
1 

2 Drawing Figure (s); 1 Drawing Page(s) 
731 
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ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



PATENT ASSIGNEE (S) 



78:21699 USPATFULL 
Cephalosporin derivatives 

Krohn, Wolfgang, Leverkusen, Germany, Federal Republic 
of 

Metzger, Karl Georg, Wuppertal, Germany, Federal 
Republic of 

Preiss, Michael, Wuppertal, Germany, Federal Republic 
of 

Walkowiak, Michael, Cologne, Germany, Federal Republic 
of 

Bayer Aktiengesellschaf t , Germany, Federal Republic of 
(non-U . S . corporation) 



PATENT INFORMATION: 
APPLICATION INFO. : 
RELATED APPLN. INFO. 



NUMBER 



DATE 



US 4086341 19780425 

US 1976-707853 19760722 (5) 

Division of Ser. No. US 1975-602969, filed on 8 Aug 
1975, now patented, Pat. No. US 4012518 



NUMBER 



DATE 



PRIORITY INFORMATION: 
DOCUMENT TYPE: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 



DE 1974-2440268 
Utility 

Rizzo, Nicholas 
Jacobs & Jacobs 
13 

1/9 

881 



19740822 
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ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



USPATFULL 

77 : 32861 USPATFULL 
Antibiotic 

Bauer, Klaus, Wuppertal, Germany, Federal Republic of 
Frommer, Werner, Wuppertal, Germany, Federal Republic 
of 

Kaufmann, Wilfried, Wuppertal, Germany, Federal 
Republic of 

Metzger, Georg, Wuppertal, Germany, Federal Republic of 



PATENT ASSIGNEE (S) 



Scheer, Martin, Wuppertal, Germany, Federal Republic of 
Schmidt, Delf, Wuppertal, Germany, Federal Republic of 
Schroder, Theo, Wuppertal, Germany, Federal Republic of 
Schafer, Dietmar, Marburg, Lahn, Germany, Federal 
Republic of 

Bayer Aktiengesellschaf t , Germany, Federal Republic of 
(non-U. S. corporation) 



PATENT INFORMATION: 
APPLICATION INFO. : 



NUMBER 



US 4031207 

US 1976-661545 



DATE 



19770621 
19760226 



(5) 



NUMBER 



PRIORITY INFORMATION: 
DOCUMENT TYPE: 
PRIMARY EXAMINER: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 



DATE 
19750308 



DE 1975-2510161 
Utility 

Goldberg, Jerome D. 

9 

1 

4 Drawing Figure (s); 3 Drawing Page(s) 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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ACCESSION NUMBER: 
TITLE: 



INVENTOR (S) : 



PATENT ASSIGNEE (S) 



77:31368 USPATFULL 

Nitro-. beta. -lactam antibiotics and processes for their 
preparation and use 

Krohn, Wolfgang, Leverkusen, Germany, Federal Republic 
of 

Metzger, Karl Georg, Wuppertal, Germany, Federal 
Republic of 

Preiss, Michael, Wuppertal, Germany, Federal Republic 
of 

Walkowiak, Michael, Cologne, Germany, Federal Republic 
of 

Bayer Aktiengesellschaf t , Germany, Federal Republic of 
(non-U. S. corporation) 



PATENT INFORMATION: 
APPLICATION INFO. : 



NUMBER 



DATE 



US 4029806 

US 1976-707854 



19770614 
19760722 



(5) 



NUMBER 



PRIORITY INFORMATION: 
DOCUMENT TYPE: 
PRIMARY EXAMINER: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 



DE 1974-2440268 
Utility 

Schwartz, Gerald A 

13 

1 

888 



DATE 
19740822 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 



77:27332 USPATFULL 
Coccidiostats 

Berger, Julius, Passaic, NJ, United States 

Hoffmann-La Roche Inc., Nutley, NJ, United States (U.S. 

corporation) 



PATENT INFORMATION: 



NUMBER 
US 29244 



DATE 
19770531 



APPLICATION INFO. : 

RELATED APPLN . INFO. : 

DOCUMENT TYPE: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 



US 3719753 19730306 (Original) 

US 1976-702307 19760702 (5) 

US 1969-804974 19690306 (Original) 

Continuation-in-part of Ser. No. US 1967-672729, filed 

on 4 Oct 1967, now abandoned 

Reissue 

Waddell, Frederick E. 

Welt, Samuel L.; Leon, Bernard S.; Rosen, Gerald S. 

4 

1 

620 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



PATENT ASSIGNEE (S) 



US PAT FULL 

77: 12927 US PAT FULL 

Nitro-. beta. -lactam antibiotics and processes for their 
preparation and use 

Krohn, Wolfgang, Leverkusen, Germany, Federal Republic 
of 

Metzger, Karl Georg, Wuppertal, Germany, Federal 
Republic of 

Preiss, Michael, Wuppertal, Germany, Federal Republic 
of 

Walkowiak, Michael, Cologne, Germany, Federal Republic 
of 

Bayer Aktiengesellschaf t , Germany, Federal Republic of 
(non-U. S. corporation) 



PATENT INFORMATION: 
APPLICATION INFO. : 



NUMBER 



US 4012518 

US 1975-602969 



DATE 



19770315 
19750808 



(5) 



NUMBER 



PRIORITY INFORMATION: 
DOCUMENT TYPE: 
PRIMARY EXAMINER: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



DE 1974-2440268 
Utility 

Schwartz, Gerald A. 
13 
1 

884 



DATE 
19740822 
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ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



PATENT ASSIGNEE (S) 



US PAT FULL 

77:808 USPATFULL 
Penicillins 

Schmidt, Gunter, Wuppertal, Germany, Federal Republic 
of 

Metzger, Karl Georg, Wuppertal, Germany, Federal 
Republic of 

Bayer Aktiengesellschaf t , Germany, Federal Republic of 
(non-U. S. corporation) 



PATENT INFORMATION: 
APPLICATION INFO. : 
RELATED APPLN. INFO. 



NUMBER 



DATE 



US 4001218 19770104 

US 1975-547208 19750205 (5) 

Division of Ser. No. US 1973-419950, filed on 29 Nov 
1973, now Defensive Publication No. 



NUMBER 



DATE 



PRIORITY INFORMATION: 
DOCUMENT TYPE: 



DE 1972-2260118 19721208 
Utility 



PRIMARY EXAMINER: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 



Schwartz, Gerald A. 

16 

1 

2190 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



PATENT ASSIGNEE (S) 



US PAT FULL 

76:52001 US PAT FULL 
Penicillins 

Schmidt, Gunter, Wuppertal, Germany, Federal Republic 
of 

Metzger, Karl Georg, Wuppertal, Germany, Federal 
Republic of 

Bayer Aktiengesellschaf t , Germany, Federal Republic o 
(non-U. S. corporation) 



PATENT INFORMATION : 
APPLICATION INFO. : 
RELATED APPLN. INFO. : 



NUMBER 



DATE 



US 3982011 19760921 

US 1975-585890 19750611 (5) 

Division of Ser. No. US 1973-419950, filed on 29 Nov 
1973, now patented, Pat. No. US 3931153 



PRIORITY INFORMATION: 
DOCUMENT TYPE: 
PRIMARY EXAMINER: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 



NUMBER 



DATE 



DE 1972-2260118 
Utility 

Schwartz, Gerald A 

21 

1 

2210 



19721208 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



PATENT ASSIGNEE (S) 



US PAT FULL 

76:888 USPATFULL 
Penicillins 

Schmidt, Gunter, Wuppertal, Germany, Federal Republi 
of 

Metzger, Karl Georg, Wuppertal, Germany, Federal 
Republic of 

Bayer Aktiengesellschaf t , Germany, Federal Republic 
(non-U. S. corporation) 



PATENT INFORMATION: 
APPLICATION INFO. : 



NUMBER 



US 3931153 

US 1973-419950 



DATE 



19760106 
19731129 



(5) 



PRIORITY INFORMATION: 
DOCUMENT TYPE: 
PRIMARY EXAMINER: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 



NUMBER 



DATE 



DE 1972-2260118 
Utility 

Schwartz, Gerald A. 

20 

1 

2077 



19721208 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 



USPATFULL 

75:22713 USPATFULL 

Compositions containing 3-sulf anilamido-4 , 5- 
dimethylisoxazole and a trimethoxybenzyl pyrimidine 
Rehm, Walter, Riehen, Switzerland 

Hoffmann-La Roche Inc., Nutley, NJ, United States (U 



corporation) 



NUMBER 



DATE 



PATENT INFORMATION: 
APPLICATION INFO. : 



US 3881003 

US 1973-340039 



19750429 
19730312 



(5) 



NUMBER 



DATE 



PRIORITY INFORMATION: 
DOCUMENT TYPE: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 



CH 1972-3930 

Utility 

Rosen, Sam 

Welt, Samuel L. 

12 

1 

360 



19720316 



Saxe, Jon S.; Farley, William M. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



PATENT ASSIGNEE (S) 



PATENT INFORMATION: 
APPLICATION INFO. : 
RELATED APPLN . INFO. 



73: 14262 US PAT FULL 
SYNERGISTIC ANTIBIOTICS 

Konopka, Edward Alexander, Murray Hill, NJ, United 
States 

Gelzer, Justus Melchior, Riehen, Switzerland 
Ciba-Geigy Corporation, Ardsley, NY, United States 
(U.S. corporation) 



NUMBER 



DATE 



DOCUMENT TYPE: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
LINE COUNT: 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



US 3725543 19730403 

US 1971-206185 19711208 (5) 

Continuation-in-part of Ser. No. US 1970-81112, filed 
on 20 Oct 1970 which is a continuation-in-part of Ser. 
No. US 1970-13788, filed on 24 Feb 1970, now abandoned 
which is a continuation-in-part of Ser. No. US 
1969-809967, filed on 24 Mar 1969, now patented, Pat. 
No. US 3644616 
Utility 

Goldberg, Jerome D. 
Joseph G. Kolodny et al . 
6 

401 
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ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



PATENT ASSIGNEE (S) : 



PATENT INFORMATION: 
APPLICATION INFO. : 
RELATED APPLN. INFO. 



DOCUMENT TYPE: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE: 



US PAT FULL 

73: 10267 US PAT FULL 

SYNERGISTIC PREPARATION OF RIFAMPICIN AND PENICILLIN 
Konopka, Edward Alexander, Murray Hill, NJ, United 
States 

Gelzer, Justus Melchior, Summit, NJ, United States 
Ciba-Geigy Corporation, Ardsley, NY, United States 
(U.S. corporation) 



NUMBER 



DATE 



US 3720764 19730313 

US 1970-81112 19701015 (5) 

Continuation-in-part of Ser. No. US 1970-137788, filed 
on 24 Feb 1970, now abandoned which is a 
continuation-in-part of Ser. No. US 1969-809967, filed 
on 24 Mar 1969, now patented, Pat. No. US 3644616 
Utility 

Goldberg, Jerome D. 

Goldsmith; Harry; Kolodny; Joseph G.; Monaco; Mario A. 



NUMBER OF CLAIMS: 1 
LINE COUNT: 310 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



PATENT ASSIGNEE (S) 



72:51391 USPATFULL 
FEED CONTAINING ENDURACIDIN 
Matsuoka, Toshiro, Suita, Japan 
Takeda, Keinosuke, Kyoto, Japan 
Goto, Minoru, Kyoto, Japan 
Miayake, Akira, Nishinomiya, Japan 

Takeda Chemical Industries, Ltd., Higashi-ku, Osaka, 
Japan (non-U. S. corporation) 



PATENT INFORMATION: 
APPLICATION INFO. : 



NUMBER 



US 3697647 

US 1968-700385 



DATE 



19721010 
19680125 



(4] 



NUMBER 



DATE 



PRIORITY INFORMATION: 
DOCUMENT TYPE: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
LINE COUNT: 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



JP 1967-4408 19670125 
Utility 

Goldberg, Jerome D. 
Wenderoth, Lind & Ponack 
9 

909 
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(FILE 'HOME' ENTERED AT 09:09:58 ON 24 MAY 2001) 

FILE 'BIOSIS, CABA, CAPLUS, EMBASE, LIFESCI, MEDLINE, SCISEARCH, 
USPATFULL, JAPIO' ENTERED AT 09:10:48 ON 24 MAY 2001 
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STATUS — Display statistics of the search. 
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LI 3 ANSWER 1 OF 8 
ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



PATENT ASSIGNEE (S) 



US PAT FULL 

2001:29586 USPATFULL 

Cycloalkylaminomethylpyrrolidine derivatives 
Takemura, Makoto, Tokyo, Japan 
Kimura, Youichi, Tokyo, Japan 
Kawakami, Katsuhiro, Tokyo, Japan 
Ohki, Hitoshi, Tokyo, Japan 

Daiichi Pharmaceutical Co., Ltd., Tokyo, Japan 
(non-U. S. corporation) 



NUMBER 



DATE 



PATENT INFORMATION: 
APPLICATION INFO. : 



US 6194434 
WO 9740037 
US 1998-171637 
WO 1997-JP1446 



20010227 
19971030 
19981022 
19970424 
19981022 
19981022 



(9) 

PCT 371 date 
PCT 102(e) date 



NUMBER 



DATE 



PRIORITY INFORMATION: 
DOCUMENT TYPE: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 8 
EXEMPLARY CLAIM: 1 
LINE COUNT: 728 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



JP 1996-102334 19960324 
Utility 

Seaman, D. Margaret 

Sughrue, Mion, Zinn, Macpeak & Seas, PLLC 



L13 ANSWER 2 OF 8 
ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 



USPATFULL 

2000:24776 USPATFULL 

Optically active pyridonecarboxylic acid derivatives 
Hayakawa, Isao, Tokyo, Japan 
Kimura, Youichi, Tokyo, Japan 

Daiichi Pharmaceutical Co., Ltd., Tokyo, Japan 
(non-U. S. corporation) 



PATENT INFORMATION: 
APPLICATION INFO. : 
RELATED APPLN. INFO. 



NUMBER 



DATE 



US 6031102 20000229 

US 1998-55127 19980406 (9) 

Division of Ser. No. US 1995-477886, filed on 7 Jun 
1995, now patented, Pat. No. US 5767127 which is a 
division of Ser. No. US 1993-142105, filed on 28 Oct 



1993, now patented, Pat. 
continuation of Ser. No. 



No. US 5587386 which is a 
US 1990-610916, filed on 9 Nov 
1990, now abandoned which is a continuation-in-part of 
Ser. No. US 1989-343567, filed on 27 Apr 1989, now 
abandoned 



PRIORITY INFORMATION: 



NUMBER 
JP 1988-104625 



DATE 
19880427 



DOCUMENT TYPE: 
PRIMARY EXAMINER: 
ASSISTANT EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



JP 1988-296984 19881124 
Utility 

Shah, Mukund J. 
Coleman, Brenda 

Sughrue, Mion, Zinn Macpeak & Seas, PLLC 
5 
1 

2989 
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ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 



1998: 69045 USPATFULL 

Optically active pyridonecarboxylic acid derivatives 
Hayakawa, Isao, Tokyo, Japan 
Kimura, Youichi, Tokyo, Japan 

Daiichi Pharmaceutical Co., Ltd., Tokyo, Japan 
(non-U. S. corporation) 



NUMBER 



DATE 



PATENT INFORMATION: 
APPLICATION INFO. : 
RELATED APPLN. INFO. 



US 5767127 19980616 

US 1995-477886 19950607 (8) 

Division of Ser. No. US 1993-142105, filed on 28 Oct 
1993, now patented, Pat. No. US 5587386 which is a 
continuation of Ser. No. US 1990-610916, filed on 9 Nov 
1990, now abandoned which is a continuation-in-part of 
Ser. No. US 1989-343567, filed on 27 Apr 1989, now 
abandoned 



NUMBER 



DATE 



PRIORITY INFORMATION: 

DOCUMENT TYPE: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 



JP 1988-104625 19880427 
JP 1988-296984 19881124 
Utility 

Grumbling, Matthew V. 

Sughrue, Mion, Zinn, Macpeak & Seas, PLLC 

27 

1 

3088 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L13 ANSWER 4 OF 8 
ACCESSION NUMBER: 
TITLE: 



INVENTOR (S) 



PATENT ASSIGNEE (S) 



USPATFULL 

97 : 40482 USPATFULL 

Method for improving amoxicillin absorption in mammals 
by administering the amoxicillin to the mammal in 
combination with Rosa roxburghii, Artemisiae argyi 
folium and/or Brassica oleracea var. capitata L. 
Araki, Seiichi, Ibaraki, Japan 
Suzuki, Mamoru, Ibaraki, Japan 
Fujimoto, Masatoshi, Ibaraki, Japan 
Ueki, Tadashi, Tokyo, Japan 

Eisai Co., Ltd., Tokyo, Japan (non-U. S. corporation) 



NUMBER 



DATE 



PATENT INFORMATION: 
APPLICATION INFO. : 
RELATED APPLN. INFO.: 



US 5628998 19970513 

US 1995-438503 19950510 (8) 

Division of Ser. No. US 1995-390243, filed on 17 Feb 
1995 which is a division of Ser. No. US 1994-333079, 
filed on 1 Nov 1994, now patented, Pat. No. US 5556624 
which is a division of Ser. No. US 1994-285980, filed 
on 4 Aug 1994, now abandoned which is a division of 
Ser. No. US 1993-133708, filed on 7 Oct 1993, now 
abandoned 



NUMBER 



DATE 



PRIORITY INFORMATION: 



DOCUMENT TYPE: 
PRIMARY EXAMINER: 
ASSISTANT EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 



JP 1992-291995 19921007 
JP 1992-291996 19921007 
JP 1993-144345 19930525 
JP 1993-206808 19930730 
Utility 

Wityshyn, Michael G. 
Larson, Kristin K. 
Flynn, Thiel, Boutell 
15 
1 

1410 



& Tanis, P.C. 



L13 ANSWER 5 OF 8 
ACCESSION NUMBER: 
TITLE: 



INVENTOR (S) 



PATENT ASSIGNEE (S) 



US PAT FULL 

97:35936 US PAT FULL 

Method for increasing egg production rate, egg weight 
or eggshell strength by administering a composition 
containing the plants Rosa roxburghii, Artemisiae argyi 
folium and Brassica oleracea var. capitata L. 
Araki, Seiichi, Ibaraki, Japan 
Suzuki, Mamoru, Ibaraki, Japan 
Fujimoto, Masatoshi, Ibaraki, Japan 
Ueki, Tadashi, Tokyo, Japan 

Eisai Co., Ltd., Tokyo, Japan (non-U. S. corporation) 



NUMBER 



DATE 



PATENT INFORMATION: 
APPLICATION INFO. : 
RELATED APPLN. INFO.: 



US 5624671 19970429 

US 1995-438494 19950510 (8) 

Division of Ser. No. US 1995-390243, filed on 17 Feb 
1995 which is a division of Ser. No. US 1994-333079, 
filed on 1 Nov 1994, now patented, Pat. No. US 5556624 
which is a division of Ser. No. US 1994-285980, filed 
on 4 Aug 1994, now abandoned which is a division of 
Ser. No. US 1993-133708, filed on 7 Oct 1993, now 
abandoned 



NUMBER 



DATE 



PRIORITY INFORMATION: 



DOCUMENT TYPE: 
PRIMARY EXAMINER: 
ASSISTANT EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 



JP 1992-291995 19921007 
JP 1992-291996 19921007 
JP 1993-144345 19930525 
JP 1993-206808 19930730 
Utility 

Wityshyn, Michael G. 
Larson, Kristin K. 
Flynn, Thiel, Boutell 
6 
1 

1390 



& Tanis, P.C. 



LI 3 ANSWER 6 OF 8 US PAT FULL 



ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) 



96:118598 USPATFULL 

Optically active pyridonecarboxylic acid derivatives 
Hayakawa, Isao, Tokyo, Japan 
Kimura, Youichi, Tokyo, Japan 

Daiichi Pharmaceutical Co., Ltd., Tokyo, Japan 
(non-U. S. corporation) 



NUMBER 



DATE 



PATENT INFORMATION: 



US 5587386 



19961224 



APPLICATION INFO. : 
RELATED APPLN. INFO.: 



US 1993-142105 19931028 (8) 

Continuation of Ser. No. US 1990-610916, filed on 9 Nov 
1990, now abandoned which is a continuation-in-part of 
Ser. No. US 1989-343567, filed on 27 Apr 1989, now 
abandoned 



NUMBER 



DATE 



PRIORITY INFORMATION: 

DOCUMENT TYPE: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 



JP 1988-104625 

JP 1988-296984 

Utility 

Berch, Mark L. 

Sughrue, Mion, 

9 

1 

3036 



19880427 
19881124 



Zinn, Macpeak & Seas 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



LI 3 ANSWER 7 OF 
ACCESSION NUMBER: 
TITLE: 



INVENTOR (S) 



PATENT ASSIGNEE (S) 



US PAT FULL 

96: 84908 USPATFULL 

Pharmaceutical composition comprising Rosa roxburghii, 
Artemisiae argyi folium and Brassica oleracea var. 
capitata L. used to reduce the symptoms of diarrhea 
Araki, Seiichi, Ibaraki, Japan 
Suzuki, Mamoru, Ibaraki, Japan 
Fujimoto, Masatoshi, Ibaraki, Japan 
Ueki, Tadashi, Tokyo, Japan 

Eisai Co., Ltd., Tokyo, Japan (non-U. S. corporation) 



PATENT INFORMATION: 
APPLICATION INFO. : 
RELATED APPLN. INFO. 



NUMBER 



DATE 



US 5556625 19960917 

US 1995-433312 19950503 (8) 

Continuation of Ser. No. US 1993-133708, filed on 7 Oct 
1993, now abandoned 



NUMBER 



DATE 



PRIORITY INFORMATION: 



DOCUMENT TYPE: 
PRIMARY EXAMINER: 
ASSISTANT EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 



JP 1992-291995 19921007 
JP 1992-291996 19921007 
JP 1993-144345 19930525 
JP 1993-206808 19930730 
Utility 

Wityshyn, Michael G. 
Larson, Kristin 
Flynn, Thiel, Boutell 
4 
1 

1362 



& Tanis, P.C. 



LI 3 ANSWER 8 OF : 
ACCESSION NUMBER: 
TITLE: 



INVENTOR (S) 



PATENT ASSIGNEE (S) 



USPATFULL 

96: 84 907 USPATFULL 

Method of immunopotentiating and protecting an animal 
from E. coli infections using a combination of Rosa 
roxburghii, Artemisiae argyi folium and Brassica 
oleracea var. capitata L. 
Araki, Seiichi, Ibaraki, Japan 
Suzuki, Mamoru, Ibaraki, Japan 
Fujimoto, Masatoshi, Ibaraki, Japan 
Ueki, Tadashi, Tokyo, Japan 

Eisai Co., Ltd., Tokyo, Japan (non-U. S. corporation) 
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LI ANSWER 1 OF 6 BIOSIS COPYRIGHT 2001 BIOSIS 
ACCESSION NUMBER: 1992:478056 BIOSIS 
DOCUMENT NUMBER : BA9 4:109431 

TITLE: ACTIVATION MECHANISM OF HUMAN HAGEMAN FACTOR-PLASMA 

KALLIKREIN-KININ SYSTEM BY VIBRIO-VULNI FICUS 
METALLOPROTEASE. 

AUTHOR(S): MIYOSHI S-I; SHINODA S 

CORPORATE SOURCE: FAC . PHARM. SCI., OKAYAMA UNIV., TSUSHIMA, OKAYAMA 700, 

JPN. 

SOURCE: FEBS (FED EUR BIOCHEM SOC) LETT, (1992) 308 (3), 315-31 

CODEN: FEBLAL. ISSN: 0014-5793. 
FILE SEGMENT: BA; OLD 

LANGUAGE: English 

LI ANSWER 2 OF 6 CAPLUS COPYRIGHT 2001 ACS 
ACCESSION NUMBER: 1999:252940 CAPLUS 

DOCUMENT NUMBER: 131:72403 

TITLE: Preparation of oral microspheres carrying 

Vivrio cholera vaccine and its target's 
distribution 

AUTHOR(S) : Zhang, Wenbin; Jia, Wenxiang; Liu, Cong; Zhang, 

Zairong; Liu, Li; Deng, Xianmo; Li, Xionwei; Xiong 
Chengdong; Meng, Li; Zheng, Zhanxi 

CORPORATE SOURCE: School of Basic Medical Sciences, WCUMS, Chengdu, 

610041, Peop. Rep. China 

SOURCE: Huaxi Yike Daxue Xuebao (1999), 30(1), 31-33 

CODEN: HYDXET; ISSN: 0257-7712 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 

LI ANSWER 3 OF 6 
ACCESSION NUMBER: 

DOCUMENT NUMBER: 

TITLE: 

AUTHOR (S) : 

CORPORATE SOURCE: 

SOURCE: 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 



Huaxi Yike Daxue 
Journal 
Chinese 

CAPLUS COPYRIGHT 2001 ACS 
1997:133700 CAPLUS 

Correction of: 1996:438197 
126:141168 

Correction of: 125:108218 
Characterization of a 
Vibrio anguillarum 
Mimon, Marta; Mathes, 
Engelhardt , Harald 
Dep. Microbiol., Univ 
Spain 

J. Bacterid. (1996), 178(14), 4182-4188 
CODEN: JOBAAY; ISSN: 0021-9193 
American Society for Microbiology 
Journal 
English 



porin from the outer membrane 
Anton; Blanch, Anicet; 
Barcelona, Barcelona, 08028, 



LI ANSWER 4 OF 6 CAPLUS COPYRIGHT 2001 ACS 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



1993:553379 CAPLUS 
119: 153379 

Detection and differentiation of Vibrio species by 

nucleic acid hybridization 

Amoco Corp., Japan 

Jpn. Kokai Tokkyo Koho, 13 pp. 

CODEN: JKXXAF 

Patent 

Japanese 

1 



PATENT NO. 



KIND DATE 



JP 05137600 A2 19930601 

US 5582993 A 19961210 

PRIORITY APPLN. INFO.: 



APPLICATION NO. DATE 

JP 1992-123618 19920515 

US 1995-402964 19950310 

US 1991-700785 19910515 

US 1993-138862 19931019 



LI ANSWER 5 OF 6 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR: 

CORPORATE SOURCE: 

SOURCE : 

PUB. COUNTRY: 

LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



MEDLINE 

92371652 MEDLINE 
92371652 PubMed ID: 1380471 

Activation mechanism of human Hageman factor-plasma 
kallikrein-kinin system by Vibrio vulnificus 
metalloprotease . 
Miyoshi S; Shinoda S 

Faculty of Pharmaceutical Sciences, Okayama University, 
Japan. 

FEBS LETTERS, (1992 Aug 24) 308 (3) 315-9. 
Journal code: EUH; 0155157. ISSN: 0014-5793. 
Netherlands 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199209 

Entered STN: 19921009 

Last Updated on STN: 20000303 

Entered Medline: 19920923 



LI ANSWER 6 OF 6 US PAT FULL 

ACCESSION NUMBER: 2000:9939 USPATFULL 

TITLE: Methods for controlling gram negative bacteria in 



INVENTOR (S) : 



PATENT ASSIGNEE (S ) 



mammals 

Berkowitz, Barry, Framingham, MA, United States 
Sachs, George, Encino, CA, United States 
Blackburn, Chris, Natick, MA, United States 
Millennium Pharmaceuticals, Inc., Cambridge, MA, United 
States (U.S. corporation) 



NUMBER 



DATE 



PATENT INFORMATION: 
APPLICATION INFO. : 
DOCUMENT TYPE: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



US 6017950 20000125 
US 1997-905985 19970805 
Utility 

Weddington, Kevin E. 
Lahive & Cockfield, LLP 
36 
1 

1691 



(8) 



=> FIL STNGUIDE 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 12.25 12.55 

FILE 1 STNGUIDE 1 ENTERED AT 13:25:48 ON 22 MAY 2001 

USE IS SUBJECT TO THE TERMS OF YOUR CUSTOMER AGREEMENT 

COPYRIGHT (C) 2001 AMERICAN CHEMICAL SOCIETY, JAPAN SCIENCE 

AND TECHNOLOGY CORPORATION, AND FACHINFORMATIONSZENTRUM KARLSRUHE 

FILE CONTAINS CURRENT INFORMATION . 

LAST RELOADED: May 18, 2001 (20010518/UP) . 

=> 



PATENT INFORMATION: 
APPLICATION INFO . : 
RELATED APPLN. INFO. 



US 5556624 19960917 
US 1994-333079 19941101 (8) 
Division of Ser. No. US 1994-285980, 
1994 which is a division of Ser. No. 
filed on 7 Oct 1993, now abandoned 



filed on 4 Aug 
US 1993-133708, 



NUMBER 



DATE 



PRIORITY INFORMATION: 



DOCUMENT TYPE: 
PRIMARY EXAMINER: 
ASSISTANT EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 



JP 1992-291995 19921007 
JP 1992-291996 19921007 
JP 1993-144345 19930525 
JP 1993-206808 19930730 
Utility 

Wityshyn, Michael G. 
Larson, Kristin 
Flynn, Thiel, Boutell 
5 
1 

1370 



& Tanis, P.C. 



=> s 11 and 110 

L14 0 LI AND L10 

=> d hist 

(FILE 'HOME' ENTERED AT 09:09:58 ON 24 MAY 2001) 

FILE 'BIOSIS, CABA, CAPLUS, EMBASE, LIFESCI, MEDLINE, SCISEARCH, 
US PAT FULL, JAPIO' ENTERED AT 09:10:48 ON 24 MAY 2001 
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=> s 11 (1) 17 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 'AND' OPERATOR ASSUMED 1 LI (L) L61 ' 
PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 1 AND 1 OPERATOR ASSUMED 1 L2 (L) L62 ' 
PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 1 AND 1 OPERATOR ASSUMED 1 L3 (L) L63 ' 
PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 1 AND 1 OPERATOR ASSUMED 'L4 (L) L64 ' 
PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 1 AND 1 OPERATOR ASSUMED ' L5 (L) L65 ' 
PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 1 AND 1 OPERATOR ASSUMED 1 L6 (L) L66 1 
PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - ' AND 1 OPERATOR ASSUMED 1 L7 (L) L67 1 
PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 



FIELD CODE - 1 AND 1 OPERATOR ASSUMED 1 L8 (L) L68 * 
PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 1 AND 1 OPERATOR ASSUMED 'L9 (L) L69* 
LIS 0 LI (L) L7 

=> s pantoea agglomerans 

LI 6 74 0 PANTOEA AGGLOMERANS 

=> s 11 and 116 

L17 0 LI AND L16 

=> s 17 and 117 

L18 0 L7 AND L17 

=> s 19 and 117 

L19 0 L9 AND L17 

=> s 112 and 117 

L20 0 L12 AND L17 

=> s 117 and fish? 

L21 0 L17 AND FISH? 

=> s 117 and crustacean? 

L22 0 L17 AND CRUSTACEAN? 

=> s 117 and immunity 

L23 0 L17 AND IMMUNITY 

=> s 117 and fish 

L24 0 L17 AND FISH 

=> s immunity and fish 

L25 4194 IMMUNITY AND FISH 

=> s 117 and 125 

L26 0 L17 AND L25 



=> 



FILE CONTAINS CURRENT INFORMATION. 

LAST RELOADED: Mar 30, 2001 (20010330/UP) . 

=> s feedstuff? and immunity 

0 FEEDSTUFF? 

0 IMMUNITY 
L4 0 FEEDSTUFF? AND IMMUNITY 
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rod-shaped DNA virus (PRDV). 
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A quasi-immune response was demonstrated in kuruma prawn Penaeus japonicus 
infected naturally or experimentally with PRDV (penaeid rod-shaped DNA virus, 
also called white spot syndrome virus or WSSV), the causative agent of PAV 
(penaeid acute viremia). In the first step of this study, natural survivors 4 mo after a 
PAV outbreak demonstrated 94 % relative percent survival (RPS) upon 
experimental PRDV challenge. Mortalities after challenge were confirmed by 
PRDV detection to be due to PAV using a PCR method. In the second step, 
experimental PAV survivors were produced by intramuscular (IM) injection of 
PRDV into naive shrimp subsequently reared collectively in a tank (A group) or 
individually in chamber units (B group). Survival was 41 and 90% in the A and B 
groups, respectively. A subsequent IM re-challenge of these PRDV survivor groups 
with PRDV made 32 d after the first challenge revealed a protective response with 
high RPS of 77 and 64%, respectively. These high survival rates suggested that 
PAV survivors (natural or experimental) were able to resist PRDV infection and 
that the resistance was not due to selection of naturally resistant shrimp during a 
PAV outbreak, but due to enhancement of an immune-like system (quasi-immune 
response) after exposure to PRDV. No PRDV neutralizing activity was revealed in 
the serum of the 4 mo natural survivors of the PRDV outbreak. However, it was 
found in their serum 1 7 d after they had been experimentally challenged with 
PRDV. 



PMID: 1 1023247 [PubMed - indexed for MEDLINE] 



1 of 2 



5/24/01 1:32 PM 



Entrez-PubMed 



http://www.ncbi. nlm.nih.gov:80/entrez/query.fcgi?CMD : =Display&DB=PubMed 




PubMed Nucleotide 



Protein 



Genome 



5 Structure 



National 
Library 
of Medicine 



PopSet Taxonomy OMIM 



1 Jfcl A 



Siipgp'ardg 



J 



Entrez PubMed 



NEW 



PubMed Services 



□ 1: J Invertebr Pathol 1983 Jul;42(l):62-70 



Related Articles, Books 



Infectious hypodermal and hematopoietic necrosis, a newly 
recognized virus disease of penaeid shrimp. 

Lightner DV, Redman RM, Bell TA. 

PMID: 6886467 [PubMed - indexed for MEDLINE] 



Related Resources 



Write to the Help Desk 
NCBI 1 NLM [ NIH 
Department of Health & Human Services 
Freedom of Information Act | Disclaimer 



lof l 



5/24/01 1:29 PM 



Entrez-PubMed 



http://www.ncbi.nlm. nih.gov:80/entrez/queryTcgi?CMD=Display&DB=PubMed 




Pubtejed 



National pbj 
Library 
of Medicine Cm 



PubMed Nucleotide Protein Genome Structure PopSet Taxonomy 



OMIM 



Entrez PubMed 



NEW 



□ 1: Fish Shellfish Immunol 2000 Aug; 10(6): 5 55 -8 Related Articles, Books, LinkOut 



Enhancement of disease resistance against penaeid acute viraemia 
PubMed Services an( | induction of virus-inactivating activity in haemolymph of 

kuruma shrimp, Penaeus japbniciis, by oral administration of 
Pantoea agglomerans lipopolysaccharide (LPS). 

Takahashi Y, Kondo M, Itami T, Honda T, Inagawa H, Nishizawa T, Soma GI, 
Yokomizo Y. 

Q i . . D National Fisheries University, Shimonoseki, Yamaguchi, Japan. 

r\e!3teci hcesources 

PMID: 1 1016589 [PubMed - indexed for MEDLINE] 



Write to the Help Desk 
NCBI I NLM I NIH 
Department of Health & Human Services 
Freedom of Information Act | Disclaimer 



l of I 



5/24/01 1:30 PM 



Entrez-PubMed 



http://www.ncbi.nlm.nih.gov^ 





National L 
Library ffim 
of Medicine BB 



PubMed 


Nucleotide Protein 


Genome Structure 


PopSet Taxonomy 


OMIM 


Searcli ^ Pubiv 




| Ipr ; i^x., . , 










".1. Limits J. 


Preview/Index ■ ,g; Higorjy, 


# ppb£>ard» -...M 





Entrez PubMed 



NEW 



PubMed Services 



Related Resources 



□ 1: Appl Environ Microbiol 2001 Jan;67(l):284-92 Related Articles, Books, LinkOut 




Pantoea agglomerans strain EH318 produces two antibiotics that 
inhibit Erwinia amylovora in vitro. 
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Department of Plant Pathology, Cornell University, Ithaca, New York 14853, USA. 

Pantoea agglomerans (synonym: Erwinia herbicola) strain Eh318 produces through 
antibiosis a complex zone of inhibited growth in an overlay seeded with Erwinia 
amylovora, the causal agent of fire blight. This zone is caused by two antibiotics, 
named pantocin A and B. Using a genomic library of Eh318, two cosmids, 
pCPP702 and pCPP704, were identified that conferred on Escherichia coli the 
ability to inhibit growth of E. amylovora. The two cosmids conferred different 
antibiotic activities on E. coli DHSalpha and had distinct restriction enzyme 
profiles. A smaller, antibiotic-conferring DNA segment from each cosmid was 
cloned. Each subclone was characterized and mutagenized with transposons to 
generate clones that were deficient in conferring pantocin A and B production, 
respectively. Mutated subclones were introduced into Eh3 1 8 to create three 
antibiotic-defective marker exchange mutants: strain Eh421 (pantocin A deficient); 
strain Eh439 (pantocin B deficient), and Eh440 (deficient in both pantocins). 
Cross-hybridization results, restriction maps, and spectrum-of-activity data using 
the subclones and marker exchange mutants, supported the presence of two distinct 
antibiotics, pantocin A and pantocin B, whose biosynthetic genes were present in 
pCPP702 and pCPP704, respectively. The structure of pantocin A is unknown, 
whereas that of pantocin B has been determined as 

(R)-N-[((S)-2-amino-propanoylamino)-methyl]-2-methanesulfonyl-s uccina mic 
acid. The two pantocins mainly affect other enteric bacteria, based on limited 
testing. 
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Pantoea agglomerans (synonym: Erwinia herbicola) strain Eh318 produces 1 
through antibiosis a complex zone of inhibited growth in an overlay seeded with 
Erwinia amylovora, the causal agent of fire blight. This zone is caused by two 
antibiotics, named pantocin A and B. Using a genomic library of Eh3 1 8, two 
cosmids, pCPP702 and pCPP704, were identified that conferred on Escherichia coli 
the ability to inhibit growth of E. amylovora. The two cosmids conferred different antibiotic activities on E. coli 
DH5ot and had distinct restriction enzyme profiles. A smaller, antibiotic-conferring DNA segment from each 
cosmid was cloned. Each subclone was characterized and mutagenized with transposons to generate clones that 
were deficient in conferring pantocin A and B production, respectively. Mutated subclones were introduced into 
Eh318 to create three antibiotic-defective marker exchange mutants: strain Eh421 (pantocin A deficient); strain 
Eh439 (pantocin B deficient), and Eh440 (deficient in both pantocins). Cross-hybridization results, restriction 
maps, and spectrum-of-activity data using the subclones and marker exchange mutants, supported the presence 
of two distinct antibiotics, pantocin A and pantocin B, whose biosynthetic genes were present in pCPP702 and 
pCPP704, respectively. The structure of pantocin A is unknown, whereas that of pantocin B has been 
determined as (R)-A^-[((S)-2-amino-propanoylamino)-methyl]-2-methanesulfonyl-succinamic acid. The two 
pantocins mainly affect other enteric bacteria, based on limited testing. 
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Pantoea agglomerans or Pantoea dispersa (20), also known as Erwinia herbicola 
(Lohnis) Dye are members of the Enterobacteriaceae and are ubiquitous in nature, 
inhabiting plants, soil, and water (16, 20, 2J_) and animals and humans (16, 35). 
Strains belonging to E. herbicola are members of the E. herbicola-Enterobacter 
agglomerans cluster; some have been redesignated P. agglomerans and P. dispersa, 
while others did not fall into either of the two species (20). P. agglomerans and P. dispersa are frequent 
companions of Erwinia amylovora (Burr.) Winslow et al. the causal agent of the disease fire blight of apple and 
pear trees (36, 38). There is current interest in P. agglomerans and P. dispersa as biological control agents for 
fire blight because they are harmless to apple and pear trees and are able to protect them against invasion of the 
pathogen (4, 29). P. agglomerans strain Eh3 1 8, isolated from a symptomless apple stem in New York State, 
protected immature pear fruits in the laboratory ( 53) and apple blossoms in controlled environment and orchard 
tests (5, 23, 43). 

Production of antibiotics inhibitory to E. amylovora by several strains of Pantoea spp. seems important for 
inhibition of E. amylovora in planta (30, 45, 53). In vitro inhibition of E, amylovora by antibiotics of Pantoea 
spp. is well documented (24, 28, 45, 47, 48). Different strains of P. agglomerans and P. dispersa have different 
spectra of antimicrobial activity (15, 25) and produce different types of inhibition zones against the same 
indicator organism (3); both observations presumably reflect the fact that different antibiotics are produced by 
different strains. One strain of P. agglomerans, strain C9-1, produces three different antibiotics, which were 
purified and characterized preliminarily ( 27) . The presence of an inner and an outer zone of inhibition in an 
E. amylovora 1 10-seeded agar overlay led Ishimaru and coworkers to suggest that P. agglomerans C9-1 
produced more than one antibiotic ( 28) . P. agglomerans Eh3 18 also forms a double halo in an overlay seeded 
with E. amylovora strain Ea273 (Fig. 1), which we hypothesized was due to the action of two antibiotics 
(S. Wright-Dobrzenieckaand S. V. Beer, Abstr. 93rd Gen. Meet. Am. Soc. Microbiol. 1993, abstr. Q420, 1993). 
One of these, pantocin B has been characterized chemically as 

(/?)-A^-[((^-2-amino-propanoylamino)-methyl]-2-methanesulfonyl-succinamic acid ( 10) ; it inhibits 
N-acetylornithine transaminase through competitive binding with A^-acetylornithine, thus interfering with the last 
step in the arginine biosynthetic pathway ( 10, 49) . Antibiotics of Pantoea species frequently are grouped on the 
basis of the type of amino acid that, when added to the overlay, renders E. amylovora insensitive to them. Most 
strains of P. agglomerans and P. dispersa produce histidine-reversible or histidine- and/or leucine-reversible 
antibiotics (14 , 50) . The antibiosis of E. amylovora by P. agglomerans Eh318 is abolished in the presence of a 
combination of histidine and arginine, but not by either amino acid alone (48, 49). 
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We have demonstrated that two distinct cosmids, pCPP702 and pCPP704, containing inserts of Eh318 DNA 
bestow on E. coli the ability to produce two distinct antibiotics inhibitory to E, amylovora. The observed 
requirement for two amino acids to abolish antibiosis by Eh318 is a consequence of the two antibiotics. They 
were named pantocins after the genus name of the producing organism. Histidine reversed the activity of 
pantocin A, and arginine reversed that of pantocin B. The distinctive antibiotic phenotypes of defined 
marker-exchange mutants of Eh318 that are defective in production of pantocin A and/or B provide clear genetic 
evidence for the production of these two antibiotics by P. agglomerans. 

(Brief reports on these findings were made previously at scientific conferences [56; Wright-Dobrzeniecka and 



Beer, Abstr. 93rd Gen. Meet. Am. Soc. Microbiol 1993].) 






Bacterial strains, plasmids, media, and growth conditions* The bacterial strains 
and plasmids used in this study are listed in Table L All strains were cultured 
routinely in Luria-Bertani (LB) medium (39). The reaction of strains Eh3 18 and 
Eh252 (Table 1) in API 20E (bioMerieux Vitek, Inc., Hazelwood, Mo.) was 
consistent with their identification as species of Pantoea. The results of a GN2 
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Microlog test (Biolog, Inc., Hayward, Calif) identified them with highest 

probability as belonging to P. agglomerans. E. amylovora and Pantoea spp. were cultured at 28°C, and 
Escherichia coli was cultured at 37°C. The following antibiotics were used at the concentrations indicated: 
ampicillin, 100 |ig/ml; chloramphenicol, 20 |ag/ml; kanamycin, 50 |ag/ml; nalidixic acid, 20 jag/ml; rifampin, 
25 |!g/ml; spectinomycin, 50 jig/ml; tetracycline, 10 (ig/ml. Antibiotic production assays were done on minimal 
media, either glucose-asparagine (GA) medium (52, 53) or E. coli minimal medium (EcMM), which contained 
per liter: 0.25 g of yeast extract (Difco Laboratories, Detroit, Mich.), 20 ml of glycerol, 4.0 g of K 2 HP0 4 , 1 .72 g 

of KH 2 P0 4 , 0.5 g of NaCl, 2.0 g of (NH 4 ) 2 S0 4 , 0.2 g of sodium citrate, and 0.02 g of MgS0 4 • 7H 2 0. Thiamine 
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was added to GA medium and EcMM at 0.1 (ig/ml for the growth of E. coli strains DH5ot and JM109. 



View this table: 

["in this window] 
[in a new windowl 



T^BLE 1. Bacterial strains, phages, cosmids, and plasmids used inithis study 



Antibiotic production assays. Antibiotic production was assayed by two methods, the live assay and the 
chloroform assay. In both assays, a basal layer of either GA medium or EcMM was covered with a soft-agar 
overlay which consisted of 0.8 ml 5x GA salts stock solution, 3.2 ml of 0.7% agar (cooled to 48 to 50°C), and 
0.3 ml of bacterial indicator cells, grown to an optical density at 620 nm of 0.4, spun down, and resuspended in 
an equal volume of 5 mM potassium phosphate buffer, pH 6.5. Overlays seeded with E. coli DH5oc were 
amended with thiamine to a final concentration of 0. 1 |ig/ml. 

In the live assay, the strains to be tested for antibiotic production were spotted directly onto the gelled surface of 
the overlay. In the chloroform assay, the producer was allowed to grow in a 6-mm-diameter spot, after which all 
growth was removed and the plate was treated with chloroform and then overlaid with the indicator strain (15). 
Plates of E. coli DH5oc harboring cosmid clones routinely were incubated for 2 days to allow for antibiotic 
production. When determining whether the presence of amino acids affected the sensitivity of the indicator 
strain to antibiosis, arginine was added to the overlay to a final concentration of 0.76 g/ml and histidine was 
added at 1 g/ml 5 when the amino acids were added alone. These concentrations were halved when the amino 
acids were added in combination. The amount of amino acid added corresponded to a final concentration of 
0.2 g of nitrogen/ml in the overlay. The plates were incubated at 28°C for 16 h before zones of inhibition could 
be seen. The chloroform assay generally resulted in larger zones of inhibition. It was therefore employed to 
confirm the absence of antibiotic production by the marker-exchange mutants of Eh3 18. 

Gene transfer methods. The first spot-agar conjugation technique described by Steinberger and Beer ( 41) was 
employed, with the modification of 12 h of incubation of the spot and subsequent resuspension in 0.5 ml of 
sterile water before spreading on selective medium. The cosmids pCPP702 and pCPP704 were thus transferred 
from E. coli JM109 to E. coli DH5ct, and the pUT::mini-Tn5Cm plasmid was transferred from E. coli SMIOApir 
to E. coli CGSC6151(pCPP719). Mobilization of the two cosmids between JM109 and DH5oc required the 
presence of the helper E. coli HB101(pRK2013). The nalidixic acid resistance of DH5ot was employed to select 
for the transconjugants after the matings. Routine transformations of E. coli strains with plasmids followed the 
procedure of V. Simanis as described by Hanahan et al. (22) . 

DNA isolation and manipulations. For the construction of a genomic library, the DNA from plasmid pCPP9 
(2) was isolated by the large-scale alkaline lysis procedure (39) and purified further by cesium chloride-ethidium 
bromide equilibrium centrifugation (39). Isolation of total genomic DNA of Eh318 and its mutants, whether for 
library construction or to run on gels for Southern blotting, followed the procedure of Silhavy and coworkers 
(40). Cosmid DNA was isolated by a medium-scale alkaline plasmid preparation procedure that combined the 
methods described by Marko et al. (33) and Zasloff et al. (57). Plasmid DNA was routinely isolated on a small 
scale by an alkaline miniprep extraction procedure (7). 
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Restriction endonucleases were purchased from Promega Corp. (Madison, Wis.), and digestion of DNA was 
carried out as recommended by the manufacturer. Calf intestinal alkaline phosphatase was obtained from 
Boehringer Mannheim (Indianapolis, Ind.) and DNA T4 ligase was obtained from Bethesda Research 
Laboratories (GIBCO BRL, Gaithersburg, Md.). Dephosphorylations and ligations followed standard procedures 
(39). 

DNA in agarose gels for Southern transfer was depurinated, denatured, neutralized, and transferred to Gene 
Screen Plus nylon membranes (Dupont, NEN Research Products, Boston, Mass.) according to the capillary 
blotting procedure suggested by the manufacturer Q). Prehybridization, hybridization and washes of membranes 
were done at 65°C and followed the protocol of Sambrook et al. (39), with the addition of 2.5 mM EDTA, 
50 mM Tris-HCl (pH 8.0), and 10% polyethylene glycol to the prehybridization solution. Membranes were 
washed for 15 min in 1 x SSC (1 x SSC is 0. 15 M NaCl plus 0.015 M sodium citrate) with 0.2% sodium dodecyl 
sulfate and twice in 0.4x SSC with 0.2% sodium dodecyl sulfate. The DNA fragment to be used as a probe was 
purified from agarose with the GeneClean Kit (Bio 101, Inc., La Jolla, Calif.) and labeled with 50 jaCi of 
[oc- 32 P]dGTP (Dupont, NEN) by the random primer labeling method (17). The probe was purified with a 
Sephadex G-50 spin column (Boehringer Mannheim). The membrane was exposed to Kodak X-Omat AR film 
(Eastman Kodak Co., Rochester, N.Y.) at -80°C with a Cronex Lightning Plus intensifying screen (E. I. Du 
Pont de Nemours & Co., Wilmington, Del.). 

Construction of a genomic library. Cloning of genomic DNA fragments of Eh318 of approximately 40 kb into 
the cosmid vector pCPP9 (2) followed the procedure of Ish-Horo wicz and Burke (26), with the inclusion of a 
DNA sizing step on a 10 to 40% sucrose gradient (39). Fractions containing fragments of 32 to 47 kb from a 
partial Sau3 Al digest were dephosphorylated with calf intestinal alkaline phosphatase. The vector pCPP9 was 
digested separately with either EcoBJ or Sail, further digested with BamHl, and ligated with the genomic 
Saui Al fragments. Recombinant cosmids were packaged in vitro with the Gigapack packaging kit (Stratagene, 
La Jolla, Calif.), and transduced into E. coli JM109. Transductants were selected on the basis of their 
spectinomycin resistance. 

Screening the genomic library for antibiotic-producing transductants. Transductants were screened for 
antibiotic production in the live assay using an overlay seeded with Ea273. The cosmid DNA of colonies that 
produced antibiotics was extracted, digested with several restriction enzymes, and electrophoresed to visualize 
restriction enzyme profiles. Antibiosis toward Ea273 in the presence and absence of arginine and histidine was 
evaluated by a modified chloroform assay in which the producer was allowed to grow for 2 days on GA medium 
before it was removed and the plate was exposed to chloroform vapors. DH5a carrying two distinct cosmids that 
conferred antibiosis toward Ea273 was assayed for activity against a number of different bacteria (see Table 2). 
The marker exchange mutants of Eh318 that were deficient in pantocin A and/or B synthesis (see below) were 
included to confirm that the activities of pantocin A and B were consistent in different genetic backgrounds. The 
results were recorded qualitatively (absence or presence of zones of inhibition) rather than quantitatively, since 
both the live and the chloroform tests were used. The sensitivities of Eh252 and Eh3 1 8 (control) to pantocin A 
and pantocin B produced by DH5oc(pCPP1051) and DH5oc(pCPP719) were tested separately. A colony of Ea273 
that appeared in a zone of inhibition produced by Eh421 (deficient in pantocin A synthesis [PanA - ]) was 
propagated several times on fresh plates where Eh421 had grown, in order to select for maintenance of the 
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antibiotic resistance phenotype. The strain Ea273R421 was subsequently seeded in an overlay that was poured 
over plates containing antibiotics produced by Eh421 (PanA~) and Eh3 18. 

Construction of smaller, antibiotic-encoding clones. DNA from cosmid pCPP702 and pBluescript KS(+) was 

digested with £coRI, ligated, and added to competent DH5oc cells. White colonies on LB agar amended with 

ampicillin and X-Gal (5-bromo-4-chloro-3-indolyl-P-D-galactopyranoside) were screened for antibiotic 

production in a live assay with GA medium or EcMM as the basal medium. The cloned DNA present in colonies 

that produced zones of inhibition against Ea273 was characterized. A smaller, antibiotic-conferring clone was 

designated pCPP1051. Similarly, a subclone of pCPP704 was constructed by digesting the cosmid DNA with 

BamHl and religating. A 32.7-kb BamHl fragment that also included the cosmid vector pCPP9 was designated 
pCPP719. 

Transposon mutagenesis of pCPP1051 and pCPP719. The two subclones, pCPP1051 and pCPP719 5 were 
mutagenized with transposons that carried distinct antibiotic resistances (kanamycin and chloramphenicol, 
respectively) to allow for the construction and selection of a double marker exchange mutant of Eh318 that 
lacked the ability to produce either pantocin. Tn5 insertion mutagenesis of pCPP105 1 was performed essentially 
as described by de Bruijn and Lupski Q2). E. coli CC1 1 8 was the host for pCPP105 1 and the A::Tn5 phage used 
was A6221 rex\\Tn5 cI857 (6). Phage stocks were propagated in strain LE392 as described ( 12) . E. coli DH5oo 
was transformed with plasmid DNA that had been extracted from CC1 18(pCPP1051) infected with A::TnJ and 
plated. Resulting colonies were screened in a live assay, and insertions were mapped. 

E. coli CGSC6151(pCPP719) was mated with E. coli SM10Apir(pUT/mini- TnJOw)Q3). The plasmid carrying 
the mini-TnJOw element bears oriR6K and was unable to replicate in strain CGSC6151. Transconjugant 
colonies of CGSC6151(pCPP719::miniTnJOw) were selected on medium amended with spectinomycin and 
chloramphenicol and the plasmid DNA was isolated en masse and used to transform DH5ct. Single colonies of 
DH5a(pCPP719::mini-Tn50w) were grown and tested for antibiotic production in a live test. The insertion site 
of an antibiotic-deficient colony was mapped. 

Marker exchange mutagenesis, screening, and phenotypic characterization. DNA fragments that carried 
transposon insertion A14 or 122 were cloned into pBR322 or pBR325, respectively, because these cloning 
vectors maintained themselves stably in Eh318. The new constructs were electroporated into Eh318, and cured, 
which allowed for marker exchange mutagenesis to occur. Successive subculturing in phosphate-limited 
medium, while maintaining selection for Km r (for the Tn5 insertion) or Cm 1 * (for the mini-TnJC/w insertion) 
(37), resulted in mutant selection. Tetracycline-sensitive colonies were screened for antibiotic production in a 
live assay, and colonies with reduced antibiotic production were selected for further analysis. Plasmid 
preparations of these confirmed the absence of the pBR325 or pBR322 constructs. The points of the insertions 
in putative marker exchange mutants were confirmed based on Southern blot analyses (data not shown) (55). 







6 of 16 



5/24/01 1:37 PM 



http://aem.asm.org/cgi/content/flill/67/l/284?viev^ftill&pmid=l 1 133457 



Identification and characterization of antibiotic-encoding cosmids. Five of 
1,500 members of the genomic library of Eh318 in E, coli JM109 exhibited 
antibiosis against Ea273 on GA medium. Examination of the EcoRI and Hindlll 
digest patterns of the five cosmids (data not shown) (55) indicated that two of the 
cosmids, designated pCPP702 and pCPP704, had no bands in common. The 
restriction enzyme patterns of two of the other cosmids (pCPP701 and pCPP703) 
appeared similar to those of pCPP702, whereas the pattern of the fifth cosmid (pCPP705) was distinct from all 
others. Figure 2 depicts the absence of common bands in pCPP702 and pCPP704 after digesting with EcoJU and 
a combination of EcoRl and Xbal. This initial genetic difference between these two cosmid clones was 

supported by detailed genetic mapping of clones, mapping of transposon insertions, and cross-hybridization 
tests. 




Construction of pCPPlOSl and pCPP719. Digestion of pCPP702 with EcoRl resulted in seven fragments, 
whose sizes— 1 1.8, 10.8, 8.4, 4, 3, 2.3, and 1.8 kb (Fig. 2)— total 42.1 kb, a number which includes the cosmid 
vector pCPP9 (5.3 kb). Recombinant plasmid pCPP1051 consisted of an 1 1 .8- and an 8.4-kb EcoKL fragment 
from pCPP702 cloned into pBluescript. DH5ot(pCPP1051) inhibited Ea273 when grown on EcMM. A 
restriction enzyme map of the 20.2-kb insert of pCPP1051 was generated (Fig. 3). The genetic region involved 
in the biosynthesis of pantocin B Q0) was cloned from pCPP704 into pCPP719. This clone conferred upon DH5 
ot the ability to inhibit the growth of Ea273. A detailed restriction enzyme map of pCPP719 was generated (Fig. 
4). 





Top 




Abstract 




Introduction 




Materials and Methods 


m 


Results 




Discussion 




References 



7 of 16 



5/24/01 1:37 PM 



AEM Wright et al. 67 (1): 284 



http://aern.asm.org/cgi/content/full/67/l/284?view=full&pmid=l 1 133457 



View larger version (9K): 
Tin this windowl 
Tin a new windowl 



FIG. 3, Physical map of the 20.2-kb insert (top) from pCPP702 in 
pCPE|051, The 11.8-kb£coRI fragment containing the Tn5 
inserfaon lS2 (middle) that was cloned into pBR325 to create 
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Transposon mutagenesis and construction of clones for mutagenesis of Eh318. The two subclones, 
pCPP1051 and pCPP719, were subsequently mutagenized with Tn5 and mini-TnJOw, respectively, to generate 
constructs potentially useful for marker exchange mutagenesis of Eh3 1 8 and to determine the approximate 
locations and sizes of pantocin-encoding regions in the subclones. Colonies of DH5cc(pCPP1051 ::Tn5) and DH5 
oc(pCPP719::miniTn5C/w) that had lost the ability to inhibit growth of E. amylovora were selected, and the 
transposon insertions were mapped. The Tn5 insertion 122 abolished pantocin A production by 
DH5ct(pCPP1051) while insertion 326 did not (Fig. 3). The 29 mini-Tn5Cm-insertions all abolished pantocin B 
production by DH5a(pCPP719) (Fig. 4). Insertion A 14 was chosen for marker exchange mutagenesis. The 
1 1.8-kb EcoRl fragment of pCPP1051 containing insertion 122 was cloned from pCPP745 (a pantocin 
A-deficient TnJ mutant of pCPP1051) into pBR325 to generate pCPP726 (Fig. 3). Similarly, a 10.3-kb CM 
fragment of pCPP719 containing insertion A14 was cloned from pCPP810 (the mini-TnJOw mutant of 
pCPP719) into pBR322 to generate pCPP723 (Fig. 4). 

Marker exchange mutagenesis. Plasmids pCPP726 and pCPP723 were separately introduced into Eh318 and 
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subsequently cured, allowing for homologous recombination of the transposon insertions into the genome of 
Eh3 18. A marker exchange mutant originating from Eh3 1 8(pCPP726) was designated Eh421 (PanA"), and a 
mutant originating from Eh318(pCPP723) was designated Eh439 (PanB"). Eh421 (PanA") was mutagenized 
using pCPP723 to generate a mutant of Eh318 that carried both transposons, designated Eh440 (PanAB~). 
Eh440 (PanAB") was identified by its complete lack of antibiosis toward Ea273 in a live test. The genomic 
DNA of Eh421 (PanA") was hybridized to a radioactive probe of a 3.9-kb^aI-//wdIII fragment of pCPP1051 
(Fig. 3) and that of Eh439 (PanB") and Eh440 (PanAB") to a probe of the 23-kb Smal fragment of pCPP719 
(Fig. 4), respectively. Since Eh440 (PanAB") was derived from Eh421 (PanA - ), it was not necessary to confirm 
the location of the TnJ insertion. In all cases, the mutants were true marker exchange mutants, based on analysis 
of the Southern blots (see details of analysis below) (55). DNAs of Eh421 (PanA") and Eh318 were digested 
with Notl and Xbal, Hindlll, Bglll, and EcoW and probed with the 3 .9-kb insert DNA of pCPP7 1 7. The Tn5 
insertion was detected in the expected position based on the analysis of several enzyme digests (data not shown) 
(55). The 1 2-kb NothXbal fragment of Eh3 1 8 was replaced by a 1 0- and a 3 .2-kb fragment in Eh42 1 (PanA"). 
The 1.45-kb Hindlll fragment of Eh318, which had been mutated by the inserted transposon, was absent in 
Eh421 (PanA") as expected. 

The analysis of the insertion sites in Eh439 (PanB~) and Eh440 (PanAB") using a radioactive probe of the 
23-kb Smal fragment of pCPP7 19 indicated successful marker exchange also of the mini-TnJCw insertion. The 
combined digest with Xbal and Sail showed that the 5-kb Xbal fragment, which contained mini-TnJOn, was 
absent in Eh439 (PanB") and Eh440 (PanAB") (data not shown) (55). That fragment had been replaced by two 
new genomic hybridizing fragments, 2.5 and 6.7 kb in size, through the presence of a Sail site in one end of the 
transposon. Moreover, in the BamHl and Clal double digest of Eh439 (PanB") and Eh440 (PanAB") DNA, the 
native 6.6-kb Clal fragment was absent from the blot as expected (55). 

The mutants of Eh318 that were defective in synthesis of one of the antibiotics, i.e., Eh421 (PanA") and Eh439 
(PanB"), produced inhibition zones against Ea273 in the chloroform assay that at first glance looked similar in 
size to or slightly smaller than those produced by Eh318 (data not shown). However, the zones were single in 
nature, whereas Eh318 produced a double halo (Fig. J_). In the test in which overlays were seeded with 
Ea273R42 1 (the variant of Ea273 that was resistant to the antibiotic[s] produced by Eh42 1 [Pan A"]) and E3 1 8 
and Eh421 (Pan A") were the producers, only the plates in which Eh3 18 had grown had a zone of inhibition 
(data not shown). 

Cross-hybridization data. EcoW-Xbal-, EcoRV-, and EcoW- digested DNA of Eh318, pCPP702, pCPP704, 
and pCPP1051 was hybridized to a 3. 9-kb Xbal-Hindlll fragment of pCPP1051 that encompassed the DNA 
region of the TnJ insertion site 122 in the pantocin A-deficient clone pCPP726 (Fig. 3). The only hybridizing 
fragments were those of Eh3 1 8, pCPP702 or pCPP 1 05 1 origin, as indicated in Fig. 2 : a 9.9-kb EcoW-Xbal (lane 
1), a 7.2-kb EcoW-Xbal (lanes 2 and 4), a 9.9-kb EcoRV (lane 9), and a 12-kb EcoW (lane 16 and 18) band 
(data not shown). 

Effect of amino acid supplementation on activity of pantocins. The antibiotic activity of DH5oc(pCPP702) to 
E. amylovora was inhibited by the presence of histidine but not arginine; however, arginine but not histidine 
inhibited the activity of DH5ot(pCPP704). However, the zone of inhibition produced by Eh3 18 in an overlay 
seeded with E, amylovora was not affected by the presence of either amino acid, when added separately or 
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together. 

Spectrum of activity. The antibacterial spectra of activity of Eh318, DH5oo(pCPP702), Eh439 (PanB"), 
DH5ct(pCPP704), Eh421 (PanA"), and Eh440 (PanAB") are summarized in Table 2. The antibacterial spectra 
of the two antibiotics produced by Eh318 that are inhibitory to E. amylovora differ somewhat but overall are 
highly similar. Typically, the antibiotics inhibit close relatives of Eh318, such as species of Pantoea, Erwinia, 
Enterobacter, and Serratia. Eh252 was resistant to pantocin A but not pantocin B (Fig. 5; Table 2). In addition, 
we can conclude from the data that a third antibiotic of Eh3 1 8 inhibits some nonenterics, judging by the 
spectrum of activity of Eh440 (PanAB"), and this antibiotic does not inhibit E. amylovora. 




P. agglomerans strain Eh3 18 produces two antibiotics that are active against 
E. amylovora Ea273 based on genetic, biological, and chemical evidence. We have 
proposed to name them pantocin A, whose biosynthetic genes are present in 
pCPP702 and pCPP1051, and pantocin B (10), whose biosynthetic genes are 
present in pCPP704 and pCPP719. The DNA regions responsible for the synthesis 
of pantocin A and B are distinct based on size, restriction maps (Fig. 3 and 4), and lack of hybridization of DNA 
for biosynthesis of pantocin A to that for biosynthesis of pantocin B (Fig. 2). The activities of the two antibiotics 
also are clearly distinct. The activity of DH5ot(pCPP702) is lost in the presence of histidine, while that of 
DH5ct(pCPP704) is lost in the presence of arginine. The spectra of activity for the antibiotics produced by 
strains that synthesize one or both antibiotics are distinct (Table 2). The double zone of inhibition produced by 
Eh318 in an overlay seeded with Ea273 (Fig. J_) likely is due to the presence of two antibiotics, of which one 
diffuses further than the other. Mutants that produce only one of the pantocins, i.e., Eh421 (PanA") and Eh439 
(PanB"), produce single, discrete zones in overlays of Ea273. A variant of Ea273 with spontaneous resistance to 
the antibiotic produced by Eh421 (PanA"), i.e., to pantocin B is sensitive to Eh3 1 8. 
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Chemical data also suggest that the two antibiotics are distinct. Pantocin B was recently identified as 
(R)-7V-[((5)-2-amino-propanoylamino )-methyl ] - 2 - methanesulfonyl-succinamic acid, a peptide of 296 Da 
(10). It is sufficiently stable to allow for its isolation and characterization from culture supernatants of 
DH5ot(pCPP719). In contrast, pantocin A is labile to extremes of pH, and therefore it has been recalcitrant to 
isolation and structural characterization using similar procedures as employed for pantocin B (M. Jin, personal 
communication). 

Subcloning and transposon mutagenesis data suggest that the genetic region involved in the biosynthesis of 
pantocin A is at most 7.5 kb, while that of pantocin B is at least 1 8.5 kb. The TnJ insertion 326 at map position 
4.3 (Fig. 3) does not abolish the antibiotic activity of DH5oc(pCPP1051). A subclone of pCPP1051 that carries 
only the 1 1 .8-kb EcoRl fragment confers pantocin A production on DH5oc (55). Hence, the genes for pantocin A 
biosynthesis lie within a 7.5-kb region. Based on the mapping of 29 mini-Tn5 insertions in pCPP719 (Fig. 4), 
the biosynthetic region for pantocin B is at least 18.5 kb. The genetic regions involved in the synthesis of 
antibiotics of other strains of P. agglomerans-P. dispersa are under investigation elsewhere. For Ehl087, a New 
Zealand strain, a 2.2-kb region was found to be essential (31). In Eh252, another New York strain, deletion and 
complementation analysis of transposon-bearing clones delimited the mccEh252 biosynthetic genes to a 2.4-kb 
region (44). In C9-1, a Michigan strain, a cosmid clone, AA818, was identified from a genomic DNA library 
that confers on DH5oc the ability to synthesize herbicolin O Ql). 

Pantocin A and pantocin B have similar but distinct spectra of activity. However, only pantocin B inhibited 
P- agglomerans Eh252, Xanthomonas campestris pv. pelargonii and E. coli DH5oc (Table 2). The two pantocins 
produced by DH5oc carrying the cosmids mainly inhibited enteric strains of bacteria. They are together solely 
responsible for the inhibition of Erwinia stewartii, Erwinia chrysanthemi, Erwinia carotovora subsp. 
carotovora, and E. amylovora by Eh3 1 8, judging by the absence of inhibition of these strains by Eh440 (PanAB 
~). This result is consistent with those of El-Goorani and coworkers, who found that the antimicrobial activity of 
Eh318 primarily affects enterics, with the exception of Rhodococcus fascians (15), and the same was true for 
several other strains of Pantoea spp. (15, 25, 28). The antibiotics of several Pantoea strains were initially 
designated bacteriocins due to their inhibition primarily of closely related species (3). Based on the inhibition by 
Eh440 (PanAB") of Streptococcus faecalis, X. campestris pv, pelargonii, Pseudomonas syringae pv. tomato, 
and Klebsiella pneumoniae, Eh3 1 8 likely produces a third antibiotic compound that is ineffective on erwinias. 

Earlier studies have found that the zone(s) of inhibition produced by Eh3 18 in an overlay seeded with 
E. amylovora is abolished or reduced in diameter to 50% or less in the presence of a combination of histidine 
and arginine (48-50). However, in our experiments, using as much as 10 mg of the two amino acids per ml in 
the overlay did not prevent the formation of zones. Perhaps numbers of Eh3 1 8 cells used or the time they were 
allowed to produce antibiotic overcame the arginine-histidine supplementation effect. The arginine effect on 
pantocin B activity likely is due to the redundancy of the arginine biosynthetic pathway, the target of pantocin B 
(10), when arginine is supplied exogenously. 

Pantocin A is inactive in the presence of histidine, which is a characteristic of most antibiotics produced by 
Pantoea species that have been tested (14, 50, 5V). MccEh252, the antibiotic produced by P. agglomerans strain 
Eh252 (J. L. Vanneste, J. Yu, D. C. Cornish, and M. D. Voyle, 7th Int. Congr. Plant Pathol, paper 
3.5.4, 1998 rwww.bspp.org.uk/icpp98/abstracts /3.5/4.html]\ also is antagonized by histidine. Interestingly, 
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Eh252 was unaffected by pantocin A, but it was antagonized by pantocin B (Fig. 5; Table 2). Strains Eh252 and 
Eh318 both were isolated from apple tissue in the same fruit growing area in New York state. The two 
histidine-type antibiotics, pantocin A and mccEh252, have low molecular masses (<3,000 Da) (Jin, personal 
communication; Vanneste et al., 7th Int. Congr. Plant Pathol.). Although their structures are not known, 
mccEh252 has been proposed to be a peptide and a microcin (46; Vanneste et al., 7th Int. Congr. Plant Pathol.) 
based on its protease sensitivity (45) . Pantocin A is water soluble (Jin, personal communication) and also is 
probably a small peptide ( 55) . A DNA fragment of Eh252 hybridized to a similar sized fragment (2.5 kb, 
Xba\-Hin&ll\) in Eh318 when probed with radioactively labeled DNA of pCPP1051 (S. A. I. Wright and 
S. V. Beer, unpublished data). This suggests that pantocin A and mccEh252 have one or more homologous 
genes that are involved in biosynthesis. It is unlikely, however, that pantocin A and mccEh252 are identical, 
since Eh252, but not Eh3 1 8, is active against A. tumefaciens Q5), and pantocin A but not mccEh252 is active 
against Pantoea stewartii and Serratia marcescens (Table 2) (45; Wright and Beer, unpublished data). 

The only Pantoea histidine-type antibiotic for which there exists some structural information is herbicolin O, a 
P-lactam antibiotic (27). Herbicolin O is similar to pantocin A in that its molecular weight is less than 3,500 and 
its activity is labile to acid (pH 3.5) and base (pH 10) (28). Although their antimicrobial spectra have not been 
compared in the same assay at the same time, they are both active against Ehl 12Y, E. arnylovora, Enter obacter 
aerogenes y S. marcescens, E. carotovora subsp. carotovora, and inactive against several pseudomonads, 
Bacillus megaterium, and K. pneumoniae (Table 2), (15, 28). Pantocin A, mccEh252, and herbicolin O may fall 
into a family of structurally related compounds. Interestingly, the genes responsible for their synthesis do not 
reside on native plasmids (H, 45, 55), whereas the biosynthetic genes for several other antibiotics of Pantoea 
sp. are plasmid borne (19, 30, 42). 

We have demonstrated the value of using a genomic library to identify and isolate clones corresponding to 
distinct biosynthetic regions of two antibiotics. The differences in their inhibitory activities and sensitivities to 
extremes of pH, in addition to the genetic difference, clearly indicate that pantocin A and pantocin B are two 
distinct compounds, which are produced by one strain of P. agglomerans. 
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